Selective alterations in the patterns of newly synthesized proteins by acetaminophen and its dimethylated analogues in primary cultures of mouse hepatocytes.
Alterations in protein synthesis following exposure to and recovery from hepatotoxic doses of acetaminophen (APAP) and its analogues, 3,5-dimethyl acetaminophen (3,5-DMA) and 2,6-dimethyl acetaminophen (2,6-DMA), were investigated in primary cultures of mouse hepatocytes. The rates of protein synthesis decreased within 4 hr after administration of 10 mM APAP and occurred after significant depletion of intracellular glutathione and covalent binding of APAP to proteins, but preceded the leakage of lactate dehydrogenase into the media. The inhibition of protein synthesis was reversible only if APAP exposure did not exceed 8 hr. Electrophoretic analysis of 35S-labeled proteins by one-dimensional SDS-PAGE revealed two consistent alterations in the patterns of newly synthesized proteins. First was a progressive diminution in the de novo synthesis of a protein migrating at approximately 58 kDa (p58). This was observed with APAP (10 mM) and 3,5-DMA (5 mM) but not with 2,6-DMA (10 mM). If exposure to APAP exceeded 8 hr, the biosynthesis of this protein was not only further decreased but was also no longer detectable during the recovery period. The second major alteration was an increase in the relative rate of biosynthesis of a 32-kDa protein (p32) following exposure and recovery from APAP and 3,5-DMA but not 2,6-DMA. Exposure to heme or arsenite induced the synthesis of a protein of similar molecular weight but did not result in the inhibition of p58 biosynthesis. The fact that the reactive metabolites of both APAP and 3,5-DMA, but not 2,6-DMA, possess oxidative properties suggests that the alterations in the synthesis of p32 and p58 may be related to an oxidative component induced by these compounds.